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Climate Hazards center InfraRed Precipitation with Stations

CHIRPS

• CHIRPS developed by Famine Early Warning Systems Network (FEWS NET) 

• CHIRPS designed for agricultural drought monitoring.

• CHIRPS process as transparent as possible.

– Lots of supporting diagnostic files, open to adding more.

• Adding station data improves CHIRPS.

– Reporting crisis. 

• CHIRPS v2.0 downloaded from 1165 unique IP addresses in September 2018.

• Three products,

– CHIRP satellite, no stations, pentads w/ 2 day lag

– CHIRPS prelim: CHIRP + GTS/Conagua stations, pentads w/ 2 day lag

– CHIRPS final: uses all stations, pentad, monthly w/ ~3 week lag



fews.net

FEWS NET provides objective, evidence-based analysis to help government decision-makers and relief 
agencies plan for and respond to humanitarian crises.



Drought Monitoring 



Africa datasets: ARC2 (1983-present)     RFE2 (2000-present)      TAMSAT-3 (1983-present)

MSWEP: 3-hourly 0.25 global gridded precipitation (1979–2015) by merging gauge, satellite, and reanalysis data (HESS 2017)
Hylke E. Beck1 , Albert I. J. M. van Dijk2 , Vincenzo Levizzani3 , Jaap Schellekens4 , Diego G. Miralles5,6 ,Brecht Martens5 , and Ad de Roo1



Things to consider when choosing a rainfall products

Latency: flash floods / trends PoR: Index Insurance 
Resolution: scale of interest homogeneity: trends/anomalies 
Bias: agroclimatology added stations: fine tuning



Overview of CHIRPS process 
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1)   Create historic climatology CHPclim.                            
captures spatial variability

2)   Convert IR data to precipitation estimate IRP
Use TRMM-V7 data to determine coefficients b0 and  b1
IRP = b0 +  b1*(Cold Cloud Duration Percent)

3)   Apply time variability of IRP to CHPclim to make CHIRP
CHIRP = CHPclim *  (IRP %normal)

4)   Blend in station observations with CHIRP to make CHIRPS

&

(prelim/final)

(prelim/final)



IRP = b0 +  b1*(Cold Cloud Duration Percent)

Y axis: Each dot is the daily rain 
rate [mm/day] based on TRMM-V7 
data for given 0.25 degree pixel 
and pentad. 

X axis: Each dot is CCD calculated 
over all (240) half-hourly IR values 
for given pixel and pentad.

Convert IR data to precipitation estimate IRP at the pentad time step.



Station data Quality Control

• Badness plots

• GSOD duplicates

• Too big/ too small

• False zeroes (GTS, GSOD)

• zscore out of bounds (> 4)

• > 2000  or > 5 * CHIRP

• Reality checks

Station sources last month
GHCN-v2

GHCN-daily
fGTS

fGSOD
Ethiopia
IDEAM

Conagua
SASSCAL
SWALIM



Reality checks using Early Warning Explorer (EWX)

Station center value = station_seqnum in CSCD database

Rchecks legend

chg-
wiki.chg.ucsb.edu/wiki/CHIRPS_Reality
_Checks

chg-ewxtest.chg.ucsb.edu

Rchecks April 2018



Reporting crisis

Open Question: 
How do we get more 
station data into our 

precipitation 
products?

Stations Used by Country by Month

Met Services under reporting.
Tried to monetize data, but nobody paid.
Gauges break down, not replaced,
Lag in reporting. 
GPCC sees similar decline.



Measuring Precipitation from Space EURAINSAT and the Future  2007
Editors: Levizzani, V., Bauer, P., Turk, F. Joseph        52 papers

Follow up book
“Satellite precipitation measurement” 

scheduled for end of 2018
Will have a chapter on CHIRPS v2.1



CHIRPS v2.1
• New CHPclim

– Starts with 29k locations used in current CHIRPS, 
– adds another 1000+ from new sources, 
– adds in 72k GPCC values and
– finishes with 25k FAO values
– Uses moving window across whole globe, not with 50+ separate tiles

• Fixed degenerative CCD locations

• New CHIRP calculation has extra correction term to fix general 
underestimated low vales and overestimated high values stations
– CHIRP = CHPclim *  (IRP %normal) + correction

• No duplicates in the station blending step

• Available…… soon!



CHIRTSmax: monthly Tmax CDR
• 0.050 x 0.050 spatial resolution
• Monthly time step
• Over land
• 60S-70N latitude range
• 1983-2016 temporal range

• Next will go from a Climate Data Record to a monitoring 
product

• Take a look at CHIRTSmax here 
–chg-ewxtest.chg.ucsb.edu



CHIRTSmax standardized anomaly for 
December 2016

chg-ewxtest.chg.ucsb.edu



2015 Rains as a % of 1981-2014 average
Ethiopia Population Density

Food security emergency in central/eastern Ethiopia follows worst drought in more than 50 years
http://www.fews.net/east-africa/ethiopia/alert/december-4-2015

Feb-May - Belg                       Jun-Sep - Kiremt
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Arsi

Arsi Assessment: “Both Belg and Kiremt rainfall were not favorable for seasonal agricultural activities due to high 
moisture Deficit … Signs of malnutrition are increasing” 

- Getachew Abate (FEWS NET) and Kelbessa Beyene (WFP)

Back-to-back most extreme dry seasons on record!

Daily CHIRPS in FEWS NET Land Data Assimilation System (FLDAS) provides Soil Moisture



Closing thoughts

• Precipitation not a winner-take-all space.
– Many precipitation datasets, what’s your bulls-eye?

• CHIRPS does what it was designed to do very well.
– High resolution, low latency, low bias, homogeneous, long 

period of record (38 years), good # of stations. 
– Climatology + Cold Cloud Duration IRP  + station data
– CHIRPS bridges the gap between long term climate records and 

near term drought monitoring.
– New version 2.1 will be even better

• Reporting crisis: How to get more stations reporting?

• There are people behind the pixels.



Thank You Joel!

EOT

When I was a kid, Pluto was a planet!









The Challenge of Geostationary Satellite Data



� Blend station information with satellite data to create improved datasets

� Analyze seasonal trends and/or historical climate data

� Analyze drought for a selected region by calculating the standardized 
precipitation index (SPI)

� Create visual representations of climate data, create scripts (batch files) to 
quickly and efficiently analyze large quantities of climate data 

� View and/or edit shapefiles and raster files, and extract statistics from 
raster datasets to create time series. (video- GeoCLIM overview) 

GeoCLIM
chg.geog.ucsb.edu/tools/geoclim


